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(57) Abstract: 

PURPOSE: To simply screen an immunosuppressive 
substance by inoculating a calcineurin-active yeast into 
a medium having a Ca concentration not enabling the 
multiplication of the calcineurin-active yeast and 
enabling the multiplication of other yeasts not having 
the activity, and subsequently culturing an examination 
specimen on the medium. 

CONSTITUTION: A calcineurin-active enzyme strain (e.g. 
Saccharomyces cerevisiae YPH 499 strain) is inoculated 
into a medium having a calcium concentration not 
enabling the multiplication of the calcineurin-active 
enzyme strain but enabling the multiplication of 
calcineurin activity-defective yeasts, and an 
examination sample is added to the medium and 
subsequently cultured. When the yeast strain multiplies, 
it is estimated that an immunosuppressive substance is 
contained in the examination sample, thus the 
immunosuppressive substance is screened. A yeast wild 
strain YPH499 multiplies in the presence of 200mM 
CaCI 2> but does not multiply in the presence of 300mM 
CaCI 2 . The multiplication of the yeast in the presence 



of an immunosuppressive substance (e.g. 
recognized by the increase of absorbance. 
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mm i ] ajuf-a- y >jStt*#TSB»»tt 

JETS, CiMit^MWl»x^y^> 

[iBnomiftKn] io 

[0 00 1 ] 
[0 00 2] 

#y>A (CsA) RVFK5 0 6BftSXm(CttR 

[ 0 0 0 3 ] C s ARO'F K 5 0 6^MfIPWK^i 
to-rflU¥iUr«, CsAXttFK5 0 6tt, ZftP>(D 
mvft&&#et>Z*ti*h&<( 9*7 i »;> (Cy p 
-18) X«FK5 0 etS^S^K (FKBP - 1 2) 
£*6£0T, ^ft^tlCs A-Cyp«^fKBFK5 

wsdrswrtsiaw y >/* u*->jb& y > 

>~ » - y >©}Stt4 ftfflfflWMl 
[0 004] ffSffln<Cbl>?<>. FK5 06KsA 
FKB l&tfCYP 1 iftrTS) *J*fSht* 

[0 0 0 5 ] *fc, #ji/^~*-y>ccoi,>r«, -en 

*3-K-r^fiT<tLTCNB 1 (W-J'^aiy h 40 
*3-KTS) . CNA1 (tttt^^a^.-^ h lta- 
K-TS)SC/CNA2 (AM?:/:*-? H2*3-Ff 

GlWff±^6©lilfflCC^ja*s*ac4 (Cye r t, 
M. S. 6, Proc. Natl. Acad. Sci. 
USA, Vol 8 8. 7376-7380 ( 199 

1) ; Cye r t, M. S. Mo 1. Cel 1. B 
i o 1. Vo 1. 1 2, 346 0 -346 9 ( 1 99 

2) ;Foor. F. 6, Nature, Vol. 3 6 50 
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0, 682-684 ( 1 992)). Ml. 2M Na 
C 1 KUBSttT'ftSCi (Na kamu r a T. 6. 
EMBO J. Vol. 1 2, 4 0 6 3 -4 0 7 1 ( 1 
9 9 3))#«£3*iTl>£. 

[0 0 0 6 ] LiPbWh, B«6Cfctt**/;U$/£A± 
JCMWWr^^C s A»*F K 5 0 6 ZmiJQbtc 
[0007] 

- » - y >iStt«rr o * i >a*#^> - 

*- y >}Stt3W^»ofc»»»3&JWi off *«a©*;u 

[0008] »E*^j/-*-y >*£tt*«-rsse# 

©»*Ll^<!:Lr*^*D5H2X • tbt'^I- (_S 
accharomyces cerevi s iae ) Y 
PH4 9 9*foW*tf6*iS. *fc. ifulB#;l^A&gg 

[0 0 0 9 ] 

[MtttettH] *»W*c*j^r*iPi/ia-y>flStt 

?*DStX ( Saccharomyces ) HCC/ST 

( Saccharomyces c e r e v i s i 
ae ) «CCB|-rS1**«Httttr**. " 

[ooiojffi^r. #»wec*5»s*;U5/-a-y> 

Yeast Genetic Stock Cente 

X • ■teUfc^:t-S2 8 8C#fcA*-f SYPH4 9 9 
ftfSikorski and Hi eter, Gen 
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etics, Vol. 122. 19-27. (198 
9))£0fl£L-Cffll>5#, Ctlt<CWg.$tlZb<DX-tttt 

[00 11] *^BJ{ctet>r. iJ)\,is~*-<)yffi*t$: 

T-©&SI2?|J«C yert6, Mol. Cell. Bi 
ol. Vol. 12,3460-3469 (1992) 
(C<fc <0 fcl fctvt I, >•& *> 6 > C Ogt^OO^SiB^JicS^t > 
T-*t©?7-fv-*a-«U ^SDNAiLTRttt* 

©y/AttDNA^fflw*';y7- tfiisygjct. (PC 

R) ^tf^CiCCtO^l/^a-y^ae^-XB^© 
-af»*3-K1-SDNA*it*«-SC<b36ir#S. ^ 

cc, c©*i*i^)sS!Bi*^*Ai'-*- , ;>iie?x«-e 

tfpGEM-T (Pr omegatt) mci>a-=.^if 
U «KC©WK»»Ktt»ODNA»r)i-*J*Ar*C 

[ooi3]^«:. c©»«$n/c*ju^-i- y>ji 

ti(c «t D W A S ft AiK* S tifc * * 2/ - a - >; > jSfi^F 

tctaisittffl^A^co. »tttt©yyAt4*->i'->-a 
- V S hfcieWiA s n, c ©*s^ 

[0014] »Sffl©?iWB©ett. m«YP D 

i^±6 (fiit^ 1 %, ^7>>2%. y;U3-X2 

%) a<?©figg©*ju^^A^, w*{itt{t*^^ 
«s**»s. c©«JGt**i">Aisa«»tti* (so* 

fll£--fSim#0 {c«fc»)a<tD. l8R{cJ:r)*gfSK:*«> 
SC£#-C*S. -Wibr. »ttt*£l/CYPH4 9 
91**ffll>S»£. 6 0 0r*©C a*'j«S*s±ta©^:# 

[0015] *§moz.t ')~->9Umi2&r*Ztc 
«. ajlB©«fc^{ctr^.3h/c*;ui/^A. -Wittitt 
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«2 3 - 3 0 'Ct-CT 2-4 BIB!. »»WXtti«5lW-&fl- 
- y u - h ©£ xfrtpvn 5 ©#. £&©«t§5+"- > y')i 

[0016] c©^*©*ss. Rttttse^wi-r-h 

ofcimjESft*. c©x*y-~>^mcfc 

swi»*k-*«- ag**©*;^-? AaK36«awr* o 

[0017] S/c. ^JUi^A^WLfcl^XB^/E 

©rig J: 0 fit >«K-c A *S#r £ *Stt Wff 14 

^ UfclHitfe^^fc fc©r * ofc C £ £5112? £© 
20 3W*Ll>. ?6K, Sf5i©aff©*jU^'jA4Sfl' 

iSMLrJgfcU ^©if^£SII2?£C£tCj:<3, ffi 
[0018] 1Bffi«:tt;A©*^(c J; K> x z> <) y V% 

m 

60 OmM CaC 1, 
2% 
30 4% 

4% f+XFD-X 
C0019] leffilg^® 

Y P Dt%$k~C 3 0*C(cr-SK«*OfcHtttlc ( 1-3 

x i 0- fflia/mi) ©,«e#® (X»-e©«*Sf2*l 

(1) ge^s^-ff-^ix-hci^soju i© 
«ns4J)Di. i m i©ifflia^««[*asJio-rs. 

(2 ) IftjeofctvfrV^fcBHrtK-iWa. 50/il 
ug/mli«:5<fc5{CFK5 0 64g|SJjni/. I^14=<>h 
( 3 ) 3 0 -CC2 4 nm «K»*{c!tmL ft3ft«6fiSa-r 
(4) OD sll ©$'J5e„ OD„, AS0. 2«±T*tl 

- [0020] iijia^tt" (jg^iiXtt*^*^©^ 
m&&) . Miistgii (XB*©awsKjw») 

50 [0 02 1] 
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(CNB tag?) flBEBtettfctt (ggao PfE» 
*;^>^^.-y >©SI85*^^y hiteT- (CNB 1 
iKHP) tf)^n-x>ycD/ctf>, Cy e r t 6 (Mo 

1. Ce I I. Bi o 1. vo 1. 1 2, 3 4 6 0-3 
4 6 9, 19 9 2) KEtt3hTC>*tt£eMCca-?l> 
"C % CNBl77^7-lM2^L/c c £f£0/c 
DNA^-/v-©*gaBJUtEW»9: 1&0'2^ 10 

■r. 

[0022] c©^7-<^-*^r#y^9— tsttt 

Etfc <61T\ PCR£B§) *ff ofc. Sl£©*fl=tt, P 
CRJSSffi (2 0fiW Tris-HCl (pH8. 8), 
2mMMgCl 2 , 6mM KCK 0. l%Tr i ton 
X - 1 0 0 , 0 . 1 m/ 1ml Nuclease f 
ree B S A , 1 0 0 pmol7'^ >f v- 1 , lOOpmol 
:/5-fv-2, 0. 2m d NT P mix, 0. 15 
Mg/mlCDS2 88C^VADNA 4 2. 5unitsPfu 

dna^M7- £i oo m \m^r. 9 4°c, i 20 
(DNAttt) , 45°a 4»n (rx-y> 

SO , 7 2'C, 3#P B 1 (DNAf*fi) 4)3 0lM*;U<h 
[0 0 2 3] T^D-X«SU*«fffi*ffll>rBW©DN 

-(Promegatt) &t?H-x> Vbtc, f#6ft/c 
7 K4pCNB 1 tfo?6 a 
[0 0 2 4 ] l/zgCDpCNBl DNAfcBsmHC 
<tSWWB^ffl4teCttorCNBljie^»*W 30 
KU «flUMW*i^Xt-Xffi*«^rttO. 3 3 

«e>5iaB¥»{b**5C&-9r*5C>fcH i S3ae**#A 

U CNB litGflKafflODNABrit*^*^*^ 
X5FpAcnbl::HI S 3 *f# fc. fcfc, H I S3 
jtfi-T-te pJ J215 (Jones and Prak 
ash, Yeast. Vol. 6, 363-366) tc 

[0 0 2 5 ] 1 /zgCDpAcnb 1 ::HI S3CDDNA 
*WKB3RA p a I RO'S p e I T'lsJ&Hc^SU AO 
f*©DNA*rffllr>T. HSSYPH4 9 9 (Sikor 
ski and Hieter, Genetics v 
ol. 1 2 2. 1 9 -2 7. ( 1 9 8 9))«ftfflSft 

CNB 1 afe?©WB«r*JCttofc. C5bTff6 
nfc*fe*DCNB 1 -Atttff^. Scte, CNB litfc 
W««tt*h*tl©y^ADNA**«fl!lta. *<D 

[0 0 2 6 ] ggjfcff!12. IfldSttmSCaCla 
J:5Wtt«*0«aWl«Wd:, FK5 0 6tt<££^<?)[p]fI 50 
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BSx+x (DIFCO) IK, h^7*h> (D I 
FCO) 2%, ^^-X2%, aW8352»*4»T 
SS*e»«cS6CC«^0ilBE©CaCl l *»ftlU/c 
*SiWc, fffiifittf P 5 -bx ■ -b U es/i - Y P 
H499 (Sikor ski and Hieter, 
Genetics Vo 1. 1 2 2, 1 9 -2 7, (1 
9 8 9))*jg«U 3 0 # CKT5Bffli^Lfc o *<D*S 
CODfit*«CaCl, £5 0 0nM&W^*J£tlirC« 
«KtUfc3W. 6 0 0n#^«S»W**taU«C*r> 

/Co 

[0 0 2 7] ffcfr, ±3B©*SJftK: 1 u g/mlCDF K 5 0 
6*»ttLfc«tt*fflt*»£. CaCl, i*K5 0 0 
rrM£c>'6 0 0mVI©C*-f tlCCfcl^r fe»ttl*ttiiSlL/c. 
*fc, FK5 0 6 ( 1 jug/ml) (DfWCC s A (5 0 
Mg/ml) 4ttfflU}fci8^feEltt®IS«*s»6nfe. C 
omSk, 6 0 0mM£>CaC 1, S6tctt»1f 

>^*«rr sBSffl@*igtatc»tt*Y p h 4 9 9 

*««U *CDi9Si4IBS'rsCi«:j:«3. m&>? 

^ci^6^tc«:^/c 0 

[0028] HiSffl3 . 8 *gx=frx 1 

ftKO. 1 Mg/ml^L<«l Mg/ml(DFK5 0 6£ 
mmLtcigmZZJ h£>^x;UC l OO/il 

Aft, tft«C»14t*YPH4 9 94ftl xi 0 5 iffl 
0&/^x;UDgrgiiU 3 0TIK:T2 4BSIffl6<b5iS 
#U v-/^P^U-h»;-^-CCJ:DOD60 09JS 
L/C t 1 CCtk-To 

[0 02 9 ] H l3&>6W6a>ftJ:5fc. i?ttt*YPH4 
9 9«, jgf*^tftfCfc^T2 0 0nM©CaC 1 2 <DU1± 
TV\mMbtcf)K 3 0 0 rrMDC a C 1 2 <D?SrF"ett 
«W3&JH*3tlfc. 0. 1/xg/mlXtt 

1 u g/ml©Sfcg»PM«»rF K 5 0 6CD#«ETr«3 0 

omMcocaci, ©ffffFr*(»i*s«ssnfc. 

-C, CaCl 2 ©Sifi*ifiS43 0 0rrMiT>5CiCCj: 

# Rltfcr * £ C <h $m 6 ^ cc /j: o /c 0 
[0 0 3 0 ] Hi6W4. og(C, F K 5 0 6 ifiSM. B 

•>Affi*tt^*n$^rt^<D^, «BFK5 0B3HHB 
Wrt<DFK5 0 6§gft («T, FKBP-12iBg) 

iKi^rfcC-7fc3i*fto^*H^Sfca){c. FKB 
P- 1 2 4=i- KUri^FKB KOae^ffi^ltt, D 

€HF««#. DCNB1-A^, YPD+6. 
0 0 mM' C a C 1 2 igi&lCtetf 6 F K 5 0 6 ©WMC J: 

[0 0 3 1 ]^(DM^, DFlttttWttFK5 0 6 
6f. YPD+6 0 0mM CaCl,lg 
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ifotpVWmbtttK FK5 06«FKBP- 

1 2^1L/c^Cc4d^r^, F K 5 0 6 (tCjz&ijJli/ 

fc 0 dcnb 1 -A^cci>^r«^;Uv^^- , j >#r£ 

tt*8fc&l>fc»CCF K 5 0 6 ©WteGCfrfrfc^riOTI 
Wc. tl±CCHfe*^6, FK5 0 6 &gf&fflJ»CDF K 
BP- 1 2&tt&ft*SJ5EU *Jl/2/^*-y>*IMF 
f^CiCC^O^ YPD+ 6 0 0rrM CaCl 2 igiftK: 

[0 0 3 2] 
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[ffi?«] 

K?>J#^ : 1 
EWOfiS : 1 9 
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^py- : i 
* K?»JO«Sj:£j£DNA 



ACTTGCTAAC TCAATGGTG 19 
[0 0 34] EMS#: 2 
: 2 1 

kw©s : mst 

GTATTGTTT CTTAOVTATA C 21 
[11 ] BlttWOCaC 1 2 ?gffi&OTK506* <DB9&£^rr^ 7 "C* So 
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